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ABSTRACT

A hermetic compressor has a hermetic container, a suction
pipe, a compressing mechanism and a suction muffler. The
suction pipe includes a large diameter part opening to an
inside of the hermetic container and a small diameter part
connected to an external refrigerating system, and the suction
pipe is fixed with the hermetic container. The compressing
mechanism is accommodated inside the hermetic container.
The suction muffler forms a muffling space communicated
with the compressing mechanism. The suction muffler is
provided with an inlet opening which communicates the muf-
fling space with an inside space of the hermetic container and
faces closely an opening of the large diameter part of the

suction pipe.

8 Claims, 4 Drawing Sheets
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FIG. 2
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1
HERMETIC COMPRESSOR

This application is a U.S. National Phase Application of
PCT International Application PCT/JP2006/305751.

TECHNICAL FIELD

This invention is related to a hermetic compressor to be
used for a refrigerator and the like.

BACKGROUND ART

A hermetic compressor is disclosed in U.S. Pat. No. 5,496,
156 for instance, in which an inlet opening of a suction
muffler is disposed closely facing a suction pipe for achieving
a high efficiency. The conventional hermetic compressor is
explained hereinafter with reference to a drawing.

FIG. 4 is a cross-sectional view of the conventional her-
metic compressor. Suction pipe 2 which opens into hermetic
container 1 is fixed with hermetic container 1. Hermetic con-
tainer 1 contains compressing mechanism 7 which includes
cylinder 4 in which piston 3 reciprocates, and suction muffler
6 forming muffling space 5. Suction muffler 6 is provided
with inlet opening 8 communicating muffling space 5 with a
space of inside hermetic container 1. Inlet opening 8 is dis-
posed closely facing suction pipe 2.

A motion of thus constituted hermetic compressor is
explained next. Piston 3 reciprocates inside cylinder 4,
thereby cooling medium flowing from an external refrigerat-
ing system (not illustrated) through suction pipe 2 is once
released into hermetic container 1. The cooling medium is
drawn into suction muffler 6 through inlet opening 8, and then
intermittently drawn into cylinder 4 through muffling space 5.
At this time, since suction pipe 2 and inlet opening 8 are
closely faced each other, the cooling medium is drawn into
suction muftler 6 with keeping its relatively low temperature.
Consequently, drawn mass of the cooling medium (cooling
medium circulating amount) per unit period of time becomes
large therefore efficiency is increased, thus efficiency of the
hermetic compressor is enhanced.

However, with above-mentioned constitution, when the
cooling medium is released through suction pipe 2 into her-
metic container 1, the cooling medium is mixed with high
temperature cooling medium that already exists in the her-
metic container 1. Thereby, the temperature of the cooling
medium introduced by inlet opening 8 into cylinder 4
becomes higher than the cooling medium at an opening por-
tion of suction pipe 2. Because of the reason, cooling medium
circulating amount is reduced, insufficiently enhancing effi-
ciency of the compressor.

SUMMARY OF THE INVENTION

A hermetic compressor of the present invention has a her-
metic container, a suction pipe, a compressing mechanism
and a suction muffler. The suction pipe includes a large diam-
eter part which opens into an inside of the hermetic container
and a small diameter part connected to an external refriger-
ating system. The suction pipe is fixed with the hermetic
container. The compressing mechanism is accommodated
inside the hermetic container. The suction muffler forms a
muffling space which is communicated with the compressing
mechanism. The suction muffler is provided with an inlet
opening which communicates the muffling space with an
inside space of the hermetic container and faces closely an
opening of the large diameter part of the suction pipe. With
this constitution, low temperature cooling medium can be
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2

introduced to the compressing mechanism, so that a hermetic
compressor having a high refrigerating efficiency is obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is across-sectional view of a hermetic compressor in
accordance with an exemplary embodiment of the present
invention.

FIG. 2 is an expanded view of a main part of FIG. 1.

FIG. 3 is a graphical illustration showing a relation
between a refrigerating performance and volume of a large
diameter part of the hermetic compressor in accordance with
the exemplary embodiment.

FIG. 4 is a cross-sectional view of a conventional hermetic
compressor.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

Hereinafter, an exemplary embodiment of the present
invention is described with reference to drawings. The
description of the embodiment does not necessarily limit the
invention.

FIG. 1is across-sectional view of a hermetic compressor in
accordance with the exemplary embodiment of the present
invention, and FIG. 2 is an expanded view of a main part of
FIG. 1.

Hermetic container 104 contains motor 108 having stator
106 and rotor 107, and compressing mechanism 109 driven
by motor 108. Motor 108 and compressing mechanism 109
are flexibly-supported by spring 110 placed inside hermetic
container 104. Hermetic container 104 is filled with cooling
medium.

Compress mechanism 109 includes shaft 111 fixed with
rotor 107, cylinder 114, piston 112 reciprocating inside cyl-
inder 114, and connecting rod 113 connecting shaft 111 with
piston 112. Suction muffler 116 forms muftling space 115 that
is communicated with cylinder 114. Inlet opening 117 com-
municates muflling space 115 with a space inside hermetic
container 104. Inlet opening 117 is formed on outer surface
118 of suction muffler 116 so that inlet opening 117 closely
faces opening 105 of suction pipe 101. As shown in FIG. 2,
inlet opening 117 is preferably opened and protruded a little
from outer surface 118.

Suction pipe 101 has large diameter part 102 and small
diameter part 103. Large diameter part 102 is fixed with
hermetic container 104 and is opened to hermetic container
104 at opening 105. Small diameter part 103 is connected to
a lower pressure side of an external refrigerating system (not
illustrated). Internal diameter D1 at opening 105 is preferably
larger than opening diameter D2 of inlet opening 117, and
length [.1 of large diameter part 102 is preferably longer than
internal diameter D1 of large diameter part 102. Length [.1
stands for a distance from opening 105 to small diameter part
103.

Volume V1 defined by large diameter part 102 is preferably
about 0.5 times as large of effective cylinder volume V2 of
compressing mechanism 109. Effective cylinder volume V2
stands for volume of cylinder 114 measured from a bottom
dead center to a top dead center of piston 112. Distance [.2
between inlet opening 117 and opening 105 is preferably
about 0.7 times as large of opening diameter D2 of inlet
opening 117.

Motion and working of thus constituted compressor is
explained next. When rotor 107 of motor 108 rotates, piston
112 reciprocates in cylinder 114. In a suction process where
piston 112 moves from the top dead center to the bottom dead
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center, pressure inside cylinder 114 is decreased, drawing
cooling medium existing in mufiling space 115 of suction
muffler 116 into cylinder 114. Pressure inside muffling space
115 is thus decreased and draws in cooling medium that exists
in hermetic container 104 through inlet opening 117. At that
time, the cooling medium flows into hermetic container 104
from the external refrigerating system (not illustrated)
through suction pipe 101.

In a following compressing process where piston 112
moves from the bottom dead center to the top dead center,
piston 112 compresses cooling medium in cylinder 114. The
compressed cooling medium is discharged to the external
refrigerating system.

As described above, compressing mechanism 109 repeats
suction process and discharge process as piston 112 makes
the reciprocating movement. In these processes, the cooling
medium inside muffling space 115 is intermittently drawn
into cylinder 114, and the cooling medium in hermetic con-
tainer 104 is intermittently drawn into the mechanism
through inlet opening 117.

Volume in hermetic container 104 is significantly larger
than effective cylinder volume V2 of compressing mecha-
nism 109, thereby intermittent drawing action of cooling
medium through inlet opening 117 is smoothed. Therewith,
the cooling medium flows into hermetic container 104 almost
continuously from the external refrigerating system through
suction pipe 101.

The cooling medium returned from the external refrigerat-
ing system is usually in a temperature which is close to
outside air temperature, namely the cooling medium arriving
in large diameter part 102 of suction pipe 101 retains this low
temperature level. On the other hand, temperature of the
cooling medium in hermetic container 104 is raised far higher
than the outside air temperature as the cooling medium is
exposed to high temperature compressing mechanism 109
and motor 108.

In this exemplary embodiment, inlet opening 117 is dis-
posed closely facing opening 105 of suction pipe 101, letting
the low temperature cooling medium in large diameter part
102 drawn in intermittently through inlet opening 117.
Namely, the low temperature cooling medium is supplied to
cylinder 114. Consequently, a refrigerating capacity of the
compressor is increased therefore refrigerating efficiency of
the compressor is enhanced.

If inlet opening 117 of suction muffler 116 and outer sur-
face 118 are disposed forming an obtuse angle, or if an inner
periphery of inlet opening 117 is largely chamfered in a shape
of'a bugle, the refrigerating capacity is not greatly increased.
This is because the cooling medium heated to a high tempera-
ture at around inlet opening 117 is drawn in by a higher
percentage.

In this exemplary embodiment, inlet opening 117 is
slightly protruded from outer surface 118 of suction muffler
116. With this structure, inlet opening 117 can selectively
draw in cooling medium that exists in large diameter part 102
toward which inlet opening 117 is extended. It is interpreted
that this is because a suction path of less disturbed cooling
medium gas is formed around the extended line of inlet open-
ing 117. Alternately, having inlet opening 117 protruded, inlet
opening 117 of suction muftler 116 and outer surface 118 of
suction muffler 116 can be disposed forming an acute angle.
With this arrangement, the refrigerating capacity of the com-
pressor is also increased, enhancing refrigerating efficiency
of the compressor. Even if the angle made by inlet opening
117 and outer surface 118 of suction muftler 116 are slightly
dull, or even if inlet opening 117 has a curved finish or is
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chamfered, inlet opening 117 can selectively draw in the
cooling medium existing in front of inlet opening 117.

In this exemplary embodiment, volume V1 in large diam-
eter part 102 of suction pipe 101 is made about 0.5 times as
large of effective cylinder volume V2 of compressing mecha-
nism 109. Most of the low temperature cooling medium
stored in large diameter part 102 is drawn in intermittently
through inlet opening 117 and then inside of large diameter
part 102 is momentarily replaced by high temperature cooling
medium existing in hermetic container 104. However, by
taking above-mentioned ratio in volumes, the cooling
medium is almost continually flowed from the external refrig-
erating system to suction pipe 101, namely inside large diam-
eter part 102 of suction pipe 101 is refilled with the cooling
medium having a temperature close to outside air tempera-
ture. With this process repeated, the low temperature cooling
medium is continually supplied to suction muffler 116,
greatly increasing the refrigerating capacity, consequently
making the refrigerating efficiency of the compressor signifi-
cantly high.

Motor 108 and compressing mechanism 109 are flexibly-
supported by spring 110. This arrangement may occasionally
cause mismatching of the extended line of inlet opening 117
with opening 105, of suction pipe 101. However, in this
exemplary embodiment, internal diameter D1 of opening 105
is made larger than opening diameter D2 of inlet opening 117.
Namely, the opening area of opening 105 is larger than that of
inlet opening 117. Thus, the extended line of inlet opening
117 does not greatly deviate from a scope of internal diameter
D1 of opening 105, even when compressing mechanism 109
moves a little. Thereby, variation in efficiency of the com-
pressor is kept small.

In this exemplary embodiment, length L1 of large diameter
part 102 is made larger than internal diameter D1 of large
diameter part 102. With this arrangement, the cooling
medium stream flowed from small diameter part 103 to large
diameter part 102 is stabilized. If the length of large diameter
part 102 is short, the cooling medium stream flowed from
small diameter part 103 to large diameter part 102 is disturbed
due to a change of the diameters. The cooling medium arriv-
ing at opening 105 with its stream disturbed flows into her-
metic container 104 diftfusely. By making length [.1 of large
diameter part 102 long as in this exemplary embodiment, the
cooling medium stream is stabilized. Accordingly, the cool-
ing medium flowing into hermetic container 104 is steamed
toward inlet opening 117 that closely faces large diameter part
102.

Suction pipe 101 is fixed with hermetic container 104
which is in high temperature, so the cooling medium becomes
hot receiving heat from hermetic container 104. Naturally, the
cooling medium stored in V1, inside volume of large diameter
part 102, is heated easily in a vicinity of opening 105. If length
L1 of large diameter part 102 gets longer, a percentage of the
cooling medium that becomes hot in the staying cooling
medium is reduced, consequently supplying low temperature
cooling medium to suction muffler 116. With these effects,
lower temperature cooling medium is supplied to cylinder
114, enhancing the refrigerating efficiency ofthe compressor.

Next, details of dimensional specification are described
with their parameterized numbers. FIG. 3 shows the mea-
sured efficiency of the hermetic compressor using parametric
ratio between volume V1 of large diameter part 102 and
effective cylinder volume V2 of compressing mechanism
109. Apparently shown in FIG. 3, refrigerating performance
is greatly increased when the ratio is 0.1 or larger. As the ratio
increases, the efficiency is also increased. When volume V1 is
too small compared to effective cylinder volume V2, an
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amount of low temperature cooling medium stored in large
diameter part 102 is not enough for that drawn in through inlet
opening 117 of suction muffler 116. So, a large amount of
high temperature cooling medium existing in hermetic con-
tainer 104 is drawn together in. Because of this phenomenon,
it is considered that refrigerating performance is enhanced
when the ratio is 0.1 or higher.

When the ratio of volume V1 to effective cylinder volume
V2 exceeds 0.6, increase of refrigerating performance is satu-
rated. It is considered because the cooling medium stored in
volume V1 of large diameter part 102 reaches an amount
sufficient enough for the amount drawn through inlet opening
117.

When volume V1 of large diameter part 102 is unnecessar-
ily large, problems arise. For example, cost increases, size of
the compressor becomes large, and installation of the com-
pressor is restricted. To avoid such problems, the ratio of
volume V1 formed in large diameter part 102 to effective
cylinder volume V2 formed in compressing mechanism 109
is suitably defined to be at least 0.1 and at most 0.6.

Finally, preferable distance 1.2 between inlet opening 117
and opening 105 is explained. If inlet opening 117 is situated
too far from opening 105, inlet opening 117 easily draws in
high temperature cooling medium existing in hermetic con-
tainer 104, reducing a refrigerating performance. If it is too
closely situated, inlet opening 117 may touch hermetic con-
tainer 104 or suction pipe 101 when compressing mechanism
109 is moved, for example, during transport. At that time
suction muftler 116 may damaged. To avoid of such incident,
aratio of distance [.2 between inlet opening 117 and opening
105 to opening diameter D2 ofinlet opening 117 is preferably
defined at least 0.3 and at most 1.0. With this arrangement,
high reliability is obtained while maintaining high efficiency.

INDUSTRIAL APPLICABILITY

A hermetic compressor according to the present invention
has high efficiency. Therefore, it can be applied to a refrig-
erator, an air-conditioner, a refrigerating freezer, and so on.

The invention claimed is:
1. A hermetic compressor comprising:
a hermetic container;
a suction pipe including:
alarge diameter part having a first substantially constant
diameter and an opening;
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a small diameter part having a second substantially con-
stant diameter and connected to an external refriger-
ating system; and

a transition part connecting the large diameter part with
the small diameter part,

wherein the suction pipe is fixed with the hermetic con-
tainer, and the opening of the large diameter part is
located at an inside of the hermetic container;

a compressing mechanism being accommodated inside the
hermetic container;

a suction muffler for forming a muffling space communi-
cated with the compressing mechanism; and

an inlet opening provided in the suction muffler, the inlet
opening communicating the muftling space with an
inside space of the hermetic container, the inlet opening
spaced from the opening of the large diameter part of the
suction pipe by a gap, the gap located at the inside of the
hermetic container and communicating with the inside
space of the hermetic container.

2. The hermetic compressor according to claim 1,

wherein an opening area of the large diameter part is larger
than an opening area of the inlet opening.

3. The hermetic compressor according to claim 1,

wherein the inlet opening is protruded from an outer sur-
face of the suction muffler.

4. The hermetic compressor according to claim 1,

wherein a distance from the opening of the large diameter
part to the small diameter part is larger than an internal
diameter of the large diameter part.

5. The hermetic compressor according to claim 1,

wherein the compressing mechanism includes a cylinder
and a piston reciprocating inside the cylinder.

6. The hermetic compressor according to claim 5,

wherein volume of the large diameter part is at least 0.1
times and at most 0.6 times of volume in the cylinder
from a bottom dead center of the piston to a top dead
center of the piston.

7. The hermetic compressor according to claim 1,

wherein a distance between the inlet opening and the open-
ing of the large diameter part is at least 0.3 times and at
most 1.0 times of a diameter of the inlet opening.

8. The hermetic compressor according to claim 1,

wherein the inlet opening is included in a pipe extending
into an inside of the suction muffler and having another
opening at the inside of the suction muffler.
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